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It is obvious that the second layer 
silicene also exhibits a √3 × √3 
honeycomb superstructure, which 
indicates that the √3 × √3 
honeycomb superstructure 
should originate from free-
standing silicene and is not 
influenced by the Ag(111) 
surface. This layer-stacked 
silicon structure is similar to 
graphite and is a new structural 
phase of silicon,which may host 
many novel properties.
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Phonon dispersions
eLDS LDS Diamond
Out of Plane (111)
Young Modulus 
79.6 GPa 76.4 GPa 176.0 GPa
In Plane
Young Modulus 
176.3 GPa 161.9 GPa 200.0 GPa
Bulk Modulus 60.9 GPa 57.6 GPa 96.8 GPa
Density 2.10 g/cm3 2.11 g/cm3 2.28 g/cm3
Cohesive Energy 5.238 eV/atom 5.248 eV/atom 5.422 eV/atom
Band Gap 0.98 eV 1.26 eV 0.61 eV
In Plane 
Dielectric Const
12.52 12.85 12.18
Out of Plane 
Dielectric Const
11.69 11.56 12.21
Electronic structure
Optical properties
Other growth possibilities

Germanene on Gold
• STM √7x√7 Au (or √19x√19, 5x3√3, etc.) 
• Very low corrugation in STM 
• LEED √7x√7 Au (or √19x√19, 5x3√3, etc.) 
• Single core level shift in Ge atoms
Germanene on Gold
Germanene on Gold
Germanene on Gold
Germanene on Gold
√3x√3 Ge
√7x√7 Au
on
Conclusion
• √3x√3 reconstructed silicene can be HDS 
• Multilayer silicene can have DB units 
• LDS can be good for photovoltaics 
• Germanene could be grown on Au
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